In this work, we study Fe viii lines emitted in the 1000-1200 Å wavelength range that originate from levels that also emit transitions observed in the 190-200 Å wavelength range. The intensity ratios between such lines depend on atomic physics parameters only and not on the physical parameters of the emitting plasma: they are excellent tools to verify the relative intensity calibration of instruments operating in those wavelength ranges. We first carry out extensive atomic physics calculations to improve the accuracy of the predicted intensity ratios of those lines. We then compare the results with simultaneous Hinode/Extreme Ultraviolet Imaging Spectrometer and SOHO/SUMER observations of an off-disk quiet-Sun region, identify four new lines in the 1000-1200 Å range, and discuss their use for instrument calibration purposes.
INTRODUCTION
Fe viii contributes several bright emission lines to the EUV spectrum between 160 Å and 200 Å, and emits several other transitions in other ranges, the strongest of which are found in the soft X-ray range (90-120 Å) and in the UV range (680-730 Å) . Many of the EUV lines emitted by this ion have been routinely observed by the Hinode/Extreme Ultraviolet Imaging Spectrometer (EIS; Culhane et al. 2007) , operating in the 170-211 Å and 246-292 Å ranges, and have been used to measure the physical properties of solar plasmas under all conditions. These lines have been recently assessed by , who found that the atomic data and transition rates for Fe viii available in the literature need to be improved.
The Fe viii lines in the EIS spectral range are emitted by a few terms in the 3s 2 3p 5 3d 2 and 3s 2 3p 6 4p configurations as they decay via allowed transitions toward the ground configuration. However, these levels can also decay via allowed transitions toward the 3s 2 3p 6 4s configuration, which includes only one level ( 2 S 1/2 ) whose energy is one of the lowest in the Fe viii atomic structure. A simplified version of the Fe viii atomic model and of the transitions between its levels is shown in Figure 1 . The transitions involving the 4s configuration fall in the UV spectral range between 1000 Å and 1200 Å, and they should be intense enough to be observable with the SUMER spectrometer (Wilhelm et al. 1995) on board the SOHO satellite. These transitions are potentially very important because the intensity ratios (branching ratios) of these lines and those emitted by the same upper level in the EIS range do not depend on the physical properties of an optically thin emitting plasma, but only on the ratio between the radiative decay rates of the lines. For this reason, they can be used as a tool to verify or even determine the relative calibration of the EIS and SUMER spectrometers, using observations taken when they were pointed simultaneously on the same target during the joint SUMER/EIS campaigns that took place in several occasions between 2007 and 2009. Only the 3s 2 3p 6 4s 2 S 1/2 -3s 2 3p 6 4p 2 P 3/2 transition at λ1062.44 has been identified in the SUMER spectral atlas by Curdt et al. (2004) , although it has never been used in any study.
The uncertainty in the observed energy of the 4s level, and the presence of many lines close to the other Fe viii lines, has prevented their identification. Also, the assessment of the available atomic data made by has highlighted several problems in the atomic data for Fe viii.
The aim of the present work is twofold. First, we carry out extensive atomic data calculations aimed at determining the radiative decay rates and the branching ratios between the EIS and SUMER lines emitted by the same upper levels. Then, we use the observed intensities of the lines in the EIS range and the calculated branching ratios to identify the Fe viii lines in the SUMER range from a joint SUMER-EIS deep exposure observation of the quiet Sun outside the solar limb. The atomic data calculations are described in Section 2. The observations are briefly summarized in Section 3. The data analysis and line identifications are outlined in Section 4 and summarized in Section 5.
BRANCHING RATIOS OF Fe viii SUMER AND EIS LINES

Atomic Transitions to the 4s Configuration
The levels that generate the EIS and SUMER lines are listed in Table 1 . The energies of these levels have been determined from laboratory measurements in several studies, and we list those measured by Ramonas & Ryabtsev (1980) , who provide the most accurate values available. The uncertainties quoted in Table 1 are derived from the wavelength uncertainties in the original paper. The energy of the 3s 2 3p 6 4s 2 S 1/2 level has been determined from laboratory spectra only on one occasion by Wang et al. (1997) using collision-based spectroscopy of highly charged ions; they measured the wavelengths of the 3s 2 3p 6 4p 2 P-3s 2 3p 6 4s 2 S doublet and used the 2 P energies available from the literature to determine the 2 S energy. However, their wavelengths had a rather large uncertainty (0.4 Å) that determined the accuracy of the energy of the 2 S level to be 45 cm −1 . The wavelength measurement obtained by Curdt et al. (2004) from a solar spectrum provided a more accurate energy measurement (ΔE = 12 cm −1 ). 
Atomic Data Calculation
To calculate energy levels and A values for the n = 4 levels of interest, we used the Flexible Atomic Code (FAC; Gu 2003) . The FAC is a relativistic configuration interaction program. The radial wave functions for single-electron orbitals are obtained with a self-consistent field method based on the Dirac formulation. The Dirac-Coulomb Hamiltonian is diagonalized to obtain energy levels and atomic state wave functions.
The accuracy of the results depends heavily on the size of the atomic model that we adopt, as noted by Del Zanna (2009). In order to understand the effects that different configurations have on the energies and A values of the n = 4 levels, we have run several calculations, each using an atomic model of increasing sophistication. We ran nine different calculations, and the list of configurations included in each of them is reported in Table 2 . The most sophisticated complete data set available in the literature is given by Griffin et al. (2000) , who used the 
Results: Level Energy and Transition Wavelengths
Energies and wavelengths obtained using the models listed in Table 2 are reported in Table 3 , which also includes the results from Griffin et al. (2000, indicated as G00) . Level energies and transition wavelengths do not change significantly as the atomic model increases in complexity, except when two groups of configurations are added. In fact, the 3s 2 3p 4 3d 2 4l configurations introduced with the FAC-4 model decrease the energies of the 4s and 4p levels by 5%-10% and bring them much closer to the observed values. The inclusion of the 3s 2 3p 5 3d4l configurations in the FAC-3 model also decreased the energies of those levels, although by a smaller amount, and also decreased the energy of the excited state in the ground configuration. In general, experimental energies are reproduced by our results to a 2%-3% accuracy, and we take this as the overall accuracy of our calculated energies. Disagreements are propagated in wavelength shifts of a few Å for transitions in the EUV range to the ground configuration, to tens or hundred of Å for the UV transitions, where energy disagreements are magnified by the small size of the level energy separation.
Results: A Values and Branching Ratios
The same configurations that cause the level energies to change also cause large variations in the A values and branching ratios for both the EUV and UV transitions. Particularly notable is the order-of-magnitude jump of the A values and branching ratio of the transitions originating from the 3d 2 2 P 3/2 . Differences from the Griffin et al. (2000) calculations are very large for the 3d 2 transitions, while they are more limited for the transitions involving the 4p levels. In all cases, differences are significant, and they are due both to the differences in the atomic models employed in the calculations, as well as to the different approximations and methods in the computer programs used.
It is not easy to assess the accuracy of the A values and branching ratios that we have calculated. The A values are approximately constant from the FAC-7 to the FAC-9 models, and since these are most sophisticated in our calculation we think that we have included all relevant configurations. The branching ratios are constant from the FAC-4 model onward, and this means that their values are robust against any change in the individual A values from the same level. Once these A values and ratios have converged to a value, they vary around it by 10%-15%, and we assume that this is the accuracy of the present calculation. As we will show in Section 4, the λ193. 96/194 .66 branching ratio is in excellent agreement with observations, giving further confidence in the overall quality of our data.
COMPARISON WITH OBSERVATIONS
SUMER and EIS Observations
In order to identify the Fe viii UV lines listed in Table 3 , we have used two indicators: the wavelength of candidate spectral lines in the SUMER spectrum and the expected intensity of each line. Predicted intensities can be calculated from simultaneous observations carried out by the EIS instrument. We used the set of coordinated SUMER-EIS observations carried out from 2007 April 12 23:48 UT to 2007 April 13 02:57 UT, during the first coordinated SUMER-EIS campaign. Such observations have already been used in a previous study similar to the present one, aimed at identifying a few Fe ix lines in the SUMER range emitted by levels that also emitted lines in the EIS range ).
The observations were carried out at the equatorial west limb, outside the solar disk (at 1000 in heliocentric coordinates) in a quiet-Sun region devoid of plasma structures and whose emission levels remained the same during the entire time span of the observations. The field of view of both instruments was held fixed. The full spectral ranges of EIS and SUMER were telemetered to the ground, and the exposure times for both instruments (600 s for each EIS exposure, 300 s for each SUMER exposure) were long enough to ensure an excellent signal-to-noise ratio for both instruments. More details on the observations can be found in .
It is important to note that the SUMER instrument configuration only allows each exposure to contain a 43 Å long section of the spectrum: the full spectrum can be observed only through a series of exposures each obtained shifting the spectrum imaged on the detector by fixed amounts. In the present observations, each exposure was shifted by 21 Å, so that the full spectrum was observed in 37 consecutive exposures. The 21 Å shift causes almost every spectral line to be observed in two consecutive spectra in different parts of the detector, and this allowed us to identify which lines were observed in first order and which ones in second order. In fact, the central part of the SUMER detector is coated with a layer of KBr that enhances the first-order sensitivity of the detector. Thus, the ratio of the intensities of a first-order line observed in the KBr and in the bare portion of the detector is different from the same ratio of a second-order line. We used this property of the SUMER detector to discriminate between Fe viii lines (all in first order) with second-order blends. We will refer to the KBr-coated portion of the detector as "KBr" and to the uncoated part as "bare."
The co-alignment between SUMER and EIS and their relative intensity calibration have been discussed in more detail by and Muglach et al. (2010) , respectively. Here, we only summarize their results. Preliminary intensity calibration results have shown that EIS and SUMER intensity calibration are in agreement within uncertainties, so no correction needs to be applied to the intensities of each instrument. Coalignment between the two instruments could be easily achieved along the N-S direction using the intensities of lines from the same ion observed by both instruments; a 90 long section of the slit was averaged to further decrease the impact of residual misalignments. The co-alignment along the E-W direction was verified, and it was found that the EIS slit was offset by 13 ± 6 toward the solar limb. Such shift produced a systematic overestimation of a factor 1.28 ± 0.17 of the EIS intensities over the SUMER intensities. We corrected this offset by increasing the SUMER intensities by the same amount.
EIS and SUMER Wavelength Calibration
The wavelengths of both instruments need to be corrected for any systematic shift from the rest position before measuring the wavelength of the lines we are interested in. measured the shift to be removed from EIS wavelengths using lines emitted in the entire short-wavelength bandpass by Fe ix-xiii, and determined it to be 0.026 ± 0.007 Å. This correction is also used in this work.
Landi & Young (2009) also determined the corrections to the individual wavelength measurements obtained with SUMER. a The G00 data were taken from Griffin et al. (2000) .
These are mostly due to the movements of the wavelength selection mechanism that introduces a systematic wavelength shift that needs to be removed individually from each spectral window. Since the lines we study in this work are located in different ranges than those studied by , the corrections they determined latter cannot be applied here, and the wavelength shifts need to be determined for each spectral window. Wavelength standards in the SUMER off-disk spectra are usually given by the pixel centroid of lines emitted by neutral or singly ionized systems observed in the spectral window that needs to be calibrated. In fact, the intensity of these lines measured outside the solar limb is entirely given by instrumentscattered light. Scattered light consists of emission from the entire solar disk scattered by impurities and micro-roughness in the SUMER optics that forms a ghost spectrum at rest position superimposed to the real coronal spectrum. We have used scattered light lines whenever possible, but the spectral windows we considered only had a few of them. We complemented them with coronal lines: the use of coronal lines as standards is justified in this particular data set by the very quiescent and stable nature of the emitting plasma that ensured that no systematic motions along the line of sight were present during the observations.
Fe viii LINE IDENTIFICATION
Fe viii Lines in the EIS Range
Before discussing the identifications of the Fe viii in the SUMER range, we need to review the Fe viii lines in the EIS range that will be used to provide an estimate of the intensity of the former. In our assessment, we have used the data in the CHIANTI database (Dere et al. 1997 (Dere et al. , 2009 ), which were taken from Griffin et al. (2000) . These data were assessed by , who found that several lines might be affected by atomic physics problems. However, the lines that we will consider in this paper (listed in Table 3 ) were found by to be consistent with each other and free of atomic physics problems, with the only exception of the line at 192.004 Å, reported as blended with a Fe vii line and an unidentified hotter line. The Fe viii line was estimated to provide 40%-50% of the observed intensity. Notes. Intensities are in photons cm −2 s −1 arcsec −2 , wavelengths in Å. The predicted intensity of the λ1006 line is only an upper limit (see the text).
The observed intensity of the λ1125 line is only a very uncertain estimate (see the text). The two entries for the λ1062 line correspond to the two measurements carried out in the bare and KBr portions of the SUMER detector.
The analysis, however, was carried out on a spectrum from the footpoints of magnetic loops in an active region, where the Fe viii line intensities are greatly enhanced and those of hotter lines are weaker than normal. In the present spectrum, the relative intensities of lines from different ions may be significantly different from the data set, so that we checked for the presence of additional blends that were negligible in the footpoint spectrum. We found that the λ197.36 line was very close to a Fe xiii transition; the two lines were separated by fitting two Gaussian curves to their profiles, but the Fe xiii line is stronger and so the Fe viii line fit parameters have a large uncertainty. The λ192.00 line was also close to a second, unidentified line that could be removed also by a double Gaussian fit. The intensities and wavelengths of the EIS lines are listed in Table 4 .
Since the quiet-Sun plasma has been found to be approximately isothermal when observed outside the solar limb, we checked the intensities of the Fe viii lines for the presence of unresolved blends by calculating the emission measure (EM) loci curves
where G(T , N e ) is the contribution function of the line with observed intensity I obs , and d is the distance between observer and source. We used a density of log N e = 8.4, as found using the line intensities for several Si and Fe ions in Muglach et al. (2010) . We displayed these curves in the same plot: if spectral lines do not have blends or atomic physics problems, and they are well calibrated, all the curves should be overlapping within uncertainties at all temperatures. We found that all EM(T ) curves were in excellent agreement with each other, so that no additional blends were present, except the λ192.00 line whose curve was higher than the others by a factor approximately 15, leaving no doubt that this line is dominated by an unidentified blend. The expected intensity of this line is 0.32 photons cm
We also checked for the presence of plasma opacity, since this may have significant effects in the determination of the branching ratio of the SUMER and EIS lines. In fact, if opacity affects Fe viii lines, the measured branching ratios will be altered as the strongest line in the ratio, with the higher oscillator strength, will be more absorbed than the other. Both the EIS and the SUMER lines may be affected by it as their oscillator strengths are rather large. To determine whether opacity plays any role in line intensities, we have measured the λ193.97/ λ194.66 branching ratio as a function of distance from Sun center in one coronal hole and one quiet-Sun observation taken at the solar limb. These observations consisted of two full EIS spectra taken at the South Pole on 2009 April 23 at 13:50 UT and at the NW quadrant on 2007 March 24 at 12:02 UT, respectively. The oscillator strengths of the λ193.97 and λ194.66 lines differ by 1 order of magnitude, so opacity will affect the strongest line (λ194.66) more than the weaker. As the field of view crosses the solar limb in the two observations, the length of the line of sight (and hence of the absorbing material) doubles: the optically thick λ193.97/λ194.66 branching ratio should increase at the solar limb at the same location of the limb brightening of the two lines. However, in both cases the branching ratio remains constant at all places, showing that opacity effects are negligible.
Fe viii Lines in the SUMER Range
The expected intensities of the SUMER lines can be determined from the branching ratios listed in Table 3 and the measured intensities of the EIS lines in Table 4 . We have used the branching ratios from the FAC-9 calculation, and the predicted intensities are listed in Table 5 .
Transition 4s
2 S 1/2 -3d
This line is expected to fall at 1006.09 ± 0.20 Å, but its intensity can only be estimated since the corresponding EIS Table 6 Energy Values of the 4s 2 S 1/2 Level Measured from the Fe viii Wavelengths in Table 5 Wavelength
1006.015 ± 0.030 99402 ± 3 520822 ± 8 421420 ± 11 1062.446 ± 0.030 94122 ± 3 515550 ± 8 421428 ± 11 1062.481 ± 0.030 94119 ± 3 515550 ± 8 421431 ± 11 1125.546 ± 0.030 88846 ± 2 510277 ± 8 421431 ± 10 1148.223 ± 0.050 87091 ± 4 508518 ± 8 421427 ± 12 Average energy 421427 ± 5
Notes. E up is the energy of the upper level of each UV transition. All energies are in cm −1 . The uncertainty of the final energy value is given by the standard deviation of the mean of all measured energies.
line λ192.00 is blended. The EIS line intensity was estimated to be ≈ 0.32 photons cm −2 s −1 arcsec −2 , so the SUMER line intensity should be ≈ 0.058 in photon units, corresponding to 5.1 and 14.8 counts, if the line is observed in the bare or KBrcoated sections of the SUMER detector, respectively.
This line falls very close to a Ne vi intercombination transition, expected at 1005.69 Å. In two SUMER spectral windows, we indeed find a complex of two lines that can be separated. Their wavelengths are approximately 1005.71 Å and 1006.03 Å before correction. The intensity of the λ1005 line is in good agreement with the estimate provided in Table 5 , but this line is blended with Ne vi. The Ne vi line is part of a quintet of intercombination lines, all of which have been observed in the SUMER spectrum: their measured intensities are in reasonable agreement with predictions so that any Fe viii blend to the Ne vi λ1005 feature should be fairly small. Considering that the wavelength of this line is significantly shorter than the expected value, this line can be safely dismissed as a candidate Fe viii line.
The only candidate left is the λ1006.03 line, whose wavelength is in good agreement with the expected value. However, this identification cannot be confirmed using the line intensity, since the predicted value is very uncertain, and it is higher by a factor ≈ 3.2 than the measured value. The observed and predicted intensities are listed in Table 5 , where the former has been corrected to account for the residual SUMER-EIS misalignment. The wavelength has been corrected by 0.018 Å, and the energy of the 4s 2 S 1/2 is given in Table 6 .
This line is predicted to fall at 1062.44 ± 0.23 Å, in a rather empty portion of the solar off-disk spectrum. Indeed, a relatively prominent spectral feature is observed at the predicted wavelength. However, a close inspection shows that this feature is actually a resolvable blend of two lines, separated by 0.2 Å. The longest wavelength corresponds to a transition region line from S iv (3s 2 3p 2 P 1/2 -3s3p 2 2 D 3/2 ) at λ1062.66 Å which, in an off-disk spectrum, is entirely made of scattered light. This identification is further strengthened by the presence of the other two lines of the S iv 2 P-2 D triplet at 1072.97 Å and 1073.52 Å, for which the intensity ratios relative to λ1062 agree well with theoretical estimates.
The wavelength of the Fe viii line has been determined after correcting for the systematic shifts in the SUMER wavelength calibration. We have measured the wavelength shifts of lines of Al vii, Al viii, Ar xii, and S iv in the vicinity of the Fe viii feature, fitted them with a linear relationship, and used the results to calculate the correction Δλ = 0.084 Å to the measured wavelength of the Fe viii line. We also converted the measured intensity into physical units, and increased it by the correction factor 1.28 ± 0.17 necessary to account for the SUMER-EIS misalignment. We have done the measurement in the two consecutive spectral ranges that included the Fe viii feature.
Results are reported in Table 5 . The uncertainties in the observed intensities are given by the combination of the uncertainty in the SUMER intensity calibration (20%; Schühle et al. 2000) and the misalignment correction factors, while the uncertainty in the predicted intensities is given by the intensity calibration of the EIS spectrometer (20%; Lang et al. 2006) . The uncertainties in the measured wavelength are given by the statistical uncertainties in the Gaussian fit, while the uncertainty in the corrected wavelength also includes that of the wavelength shift correction. The latter is not easy to estimate, so we conservatively assumed that the final wavelength uncertainty be 0.03 Å. Table 5 shows that both the wavelength and the intensity of the Fe viii line agree with the predicted values within uncertainties, confirming the identification of this spectral feature as the Fe viii line. The energy of the 4s 2 S 1/2 level is given in Table 6 .
This line is predicted to fall at 1125.49 ± 0.25 Å, in the midst of a rather crowded region of the spectrum where several rather prominent first-and second-order lines are present. In particular, the wavelength interval where Fe viii is predicted to fall is occupied by the second-order Ne vi doublet 2s 2 2p 2 P 3/2 -2s2p 22 D 3/2,5/2 at around 1125.6 Å. Of these two lines, the 3/2-5/2 is predicted to be larger than the 3/2-3/2 by a factor 10, so that the latter is expected to be barely visible in the spectrum.
There is a rather prominent feature at λ1125.6 in two spectral windows, which is slightly broad and might be the result of two separate transitions at very similar wavelengths. However, the two lines are too close to be resolved. The ratio of the intensities of this feature observed in the KBr and bare portions of the SUMER spectrometer is too low for a purely first-order line, and too high for a purely second-order line, so this feature is a blend between one first-order and one second-order line. Since this spectral feature is observed on both the bare and KBr portions of the detector, we can use the different efficiencies of the detector to estimate the contribution of the first-and secondorder components of the observed feature using the system of equations
where A is the known SUMER efficiency, I Fe and I Ne are the intensities of the Fe viii and Ne vi lines in photon units, respectively, and I bare and I KBr are the count rates measured in the bare and KBr portions of the spectrum. We find that Ne vi emits the large majority of the observed counts and its absolute intensity is 0.79 photons cm −2 s −1 arcsec −2 , while the Fe viii component consists 0.032 photons cm −2 s −1 arcsec −2 , which becomes 0.041 photons cm −2 s −1 arcsec −2 after correcting for the SUMER/EIS misalignment. The uncertainty of this measurement is very difficult to determine, but it is rather large, so we consider this intensity only an estimate. The intensity of the Ne vi line is consistent with the values measured for other Ne vi lines in other parts of the spectrum. The wavelength of the entire feature at first order is best measured in the KBr spectrum, and after correcting for the wavelength shift (Δλ = 0.055 Å) it is found to be λ = 1125.546 ± 0.030 Å. The intensity of this line is reported in Table 5 , corrected for the residual EIS-SUMER misalignment. The energy values of the 4s 2 S 1/2 level are reported in Table 6 .
This transition is predicted to fall at 1148.224 ± 0.260 Å, in the vicinity of the strong second-order Ca x line at 574.01 Å. Other transitions are found close to the Ca x, but their wavelengths exceed the range allowed in Table 3 , so they are not candidates for the Fe viii line. The profile of the Ca x line is better reproduced when we allow for the presence of a weaker spectral line in the long wavelength wing, but when observed in the bare portion of the detector attempts at using a double Gaussian fit to the λ574.0 spectral feature lead to very uncertain results. In the KBr part of the spectrum, where the Fe viii line is enhanced more than the Ca x feature because it is a first-order line, the fit yields a reasonably accurate value of the wavelength and intensity of the line in the wing of the Ca x.
After correcting for the SUMER wavelength shift (Δλ = 0.132 Å), we find that the centroid of the Fe viii transition is at 1148.223 ± 0.031 Å, and its intensity is 0.080 ± 0.029 photons cm −2 s −1 arcsec −2 (0.10 ± 0.04 photons cm −2 s −1 arcsec −2 after correcting for the SUMER/EIS misalignment). The energy of the 4s 2 S 1/2 level is given in Table 6 . These values are in line with the predicted ones, so we identify this spectral feature with Fe viii. It is interesting to note that the intensity ratio between the Ca x at λ574.01 and the other Ca x line at λ557.77, predicted to be 0.51, is larger than predicted. However, the excess intensity of the Ca x line (1.1 photons cm −2 s −1 arcsec −2 ) is far too large to be accounted for by Fe viii.
CONCLUSIONS
In the present work, we have first calculated highly accurate A values and branching ratios for transitions in Fe viii, by including a large number of configurations in the atomic model. We then used calculated branching ratios and measured line intensities of lines in the EIS wavelength range to determine the expected intensity of lines in the SUMER range originating from the same upper levels. We then used estimated intensities to identify new Fe viii lines in the SUMER spectrum.
The discussion above has led to the identification of four new Fe viii spectral lines in the SUMER range that can be used to check the relative calibration of spectrometers operating in the EUV and UV spectral ranges. Three of the four lines are close to other transitions, but can be extracted by fitting multiple Gaussians. The resulting intensities are consistent with the values predicted from the EIS lines for λ1062 and λ1148; the intensities of the λ1006 and λ1125 lines are lower than expected, but their estimates are very uncertain. One of the lines, the λ1062.44 transition, is strong enough and easy enough to measure to be used for intercalibration as well as plasma diagnostic purposes. For example, the intensity ratio of this line to the strong Fe viii line identified by Curdt et al. (2004) at 721.26 Å is an excellent temperature diagnostic for temperatures below log T = 5.8.
As a by-product, this study has also shown the importance of including several key configurations in the atomic model that have been neglected in previous calculations. Thus, we also provide what we believe is the most accurate set of energy levels and A values available for Fe viii. This data set will be distributed with the next version of the CHIANTI database.
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